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I, Kuen-Chyr Lee, declare and say that: 

1. Jam a joint inventor of the subject matter disclosed and claimed in the above- 
identified application. 

2. At all times set forth herein, I was employed at Taiwan Semiconductor 
Manufacturing Co., LTD, ("TSMC") Hsin-Chu, Taiwan. TSMC is the assignee of the above- 
identified application. 

3. Prior to March 31, 2003, we reduced the subject matter of the present invention to 
practice, prepared a TSMC Invention Disclosure, and submitted it to TSMC for processing for a 
patent application. A copy of the original TSMC Invention Disclosure, with dates redacted, is 
attached as Exhibit A. 

4. The TSMC Invention Disclosure of Exhibit A includes two photomicrographs, 
Figure 3 and Figure 4, of an HBT device that we successfully reduced to practice prior to March 
31, 2003, using a two-temperature semiconductor process described in the above-identified 
application, wherein a blanket seed layer was deposited on a substrate and a patterned 
polysilicon layer at a first temperature, and then an in-situ doped silicon-germanium layer was 
formed on the silicon cap layer at a lower temperature. 
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I, Liang-Gi Yao, declare and say that: 

1 . I am a joint inventor of the subject matter disclosed and claimed in the above- 
identified application. 

2. At all times set forth herein, 1 was employed at Taiwan Semiconductor 
Manufacturing Co., LTD, ("TSMC") Hsin-Chu, Taiwan. TSMC is the assignee of the above- 
identified application. 

3. Prior to March 31, 2003, we reduced the subject matter of the present invention to 
practice, prepared a TSMC Invention Disclosure, and submitted it to TSMC for processing for a 
patent application, A copy of the original TSMC Invention Disclosure, with dates redacted, is 
attached as Exhibit A. 

4. The TSMC Invention Disclosure of Exhibit A includes two photomicrographs, 
Figure 3 and Figure 4, of an HBT device that we successfully reduced to practice prior to March 
3 1 , 2003, using a two-temperature semiconductor process described in the above-identified 
application, wherein a blanket seed layer was deposited on a substrate and a patterned 
polysilicon layer at a first temperature, and then an in-situ doped silicon-germanium layer was 
formed on the silicon cap layer at a lower temperature. 

5. All of the activities described above occurred in Taiwan. 
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1. Tien-Chih Chang, declare and say that: 

) . I ani a joint inventor of the subject matter disclosed and claimed in the above- 
identified application. 

2. At all times set forth herein, I was employed at Taiwan Semiconductor 
Manufacturing Co., LTD, ("TSMC") Hsin-Chu, Taiwan. TSMC is the assignee of the above- 
identified application. 

3. Prior to March 31, 2003, we reduced the subject matter of the present invention to 
practice, prepared a TSMC Invention Disclosure, and submitted it to TSMC for processing for a 
patent application. A copy of the original TSMC Invention Disclosure, with dates redacted, is 
attached as Exhibit A. 

4. The TSMC Invention Disclosure of Exhibit A includes two photomicrographs, 
Figure 3 and Figure 4, of an HBT device that we successfully reduced to practice prior to March 
31, 2003, using a two-temperature semiconductor process described in the above-identified 
application, wherein a blanket seed layer was deposited on a substrate and a patterned 
polysilicon layer at a first temperature, and then an in-situ doped silicon-germanium layer was 
formed on the silicon cap layer at a lower temperature. 

5. All of the activities described above occurred in Taiwan. 
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I, Chia-Lin Chen, declare and say that: 

1. I am a joint inventor of the subject matter disclosed and claimed in the above- 
identified application. 

2. At all times set forth herein, I was employed at Taiwan Semiconductor 
Manufacturing Co,, LTD, ("TSMC") Hsin-Chu, Taiwan. TSMC is the assignee of the above- 
identified application. 

3 . Prior to March 3 1 , 2003 , we reduced the subject matter of the present invention to 
practice, prepared a TSMC Invention Disclosure, and submitted it to TSMC for processing for a 
patent application. A copy of the original TSMC Invention Disclosure, with dates redacted, is 
attached as Exhibit A. 

4. The TSMC Invention Disclosure of Exhibit A includes two photomicrographs, 
Figure 3 and Figure 4, of an HBT device that we successfully reduced to practice prior to March 
3 1, 2003, using a two-temperature semiconductor process described in the above-identified 
application, wherein a blanket seed layer was deposited on a substrate and a patterned 
polysilicon layer at a first temperature, and then an in-situ doped silicon-germanium layer was 
formed on the silicon cap layer at a lower temperature. 

5. All of the activities described above occurred in Taiwan. 
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1 . I am a joint inventor of the subject matter disclosed and claimed in the above- 
identified application. 

2. At all times set forth herein, I was employed at Taiwan Semiconductor 
Manufacturing Co., LTD, ("TSMC") Hsin-Chu, Taiwan. TSMC is the assignee of the above- 
identified application. 

3. Prior to March 31, 2003, we reduced the subject matter of the present invention to 
practice, prepared a TSMC Invention Disclosure, and submitted it to TSMC for processing for a 
patent application. A copy of the original TSMC Invention Disclosure, with dates redacted, is 
attached as Exhibit A. 

4. The TSMC Invention Disclosure of Exhibit A includes two photomicrographs, 
Figure 3 and Figure 4, of an HBT device that we successfully reduced to practice prior to March 
3 1 , 2003, using a two-temperature semiconductor process described in the above-identified 
application, wherein a blanket seed layer was deposited on a substrate and a patterned 
polysilicon layer at a first temperature, and then an in-situ doped silicon-germanium layer was 
formed on the silicon cap layer at a lower temperature. 

5. All of the activities described above occurred in Taiwan. 
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1. Mong-Song Liang, declare and say that: 

L I am a joint inventor of the subject matter disclosed and claimed in the above- 
identified application. 

2. At all times set forth herein, I was employed at Taiwan Semiconductor 
Manufacturing Co., LTD, ("TSMC") Hsin-Chu, Taiwan. TSMC is the assignee of the above- 
identified application. 

3. Prior to March 3 1, 2003, we reduced the subject matter of the present invention to 
practice, prepared a TSMC Invention Disclosure, and submitted it to TSMC for processing for a 
patent application, A copy of the original TSMC Invention Disclosure, with dates redacted, is 
attached as Exhibit A> 

4. The TSMC Invention Disclosure of Exhibit A includes two photomicrographs, 
Figure 3 and Figure 4, of an HBT device that we successfully reduced to practice prior to March 
31, 2003, using a two-temperature semiconductor process described in the above-identified 
application, wherein a blanket seed layer was deposited on a substrate and a patterned 
polysilicon layer at a first temperature, and then an in-situ doped silicon-germanium layer was 
formed on the silicon cap layer at a lower temperature. 

5. All of the activities described above occurred in Taiwan. 
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- , TITLE OF INVENTION ~ / ^ ^ ^\ 

\J English - DISCONTINUITY IMPROVEMENT FQR SIGE DEPOSITION^ 
BETWEEN SI/OXIDE/POLY FILM BY TEMPERAlmE~ADJI^TMEOT 
WITHOUT SIGE/B PROFI LE CHANGE 

• BACb^HWKP ^JJ'QRNUTlON - ^CURRENT PR ACTTT^ AN D DISADVANTAGES 

ThjeJSi Ge heterojun ctionbi polar transistor(HBT) h ^s attracted much attention because of 
bothrthe^ievice performance and the low cost ior many applications. The discontinuity 
phenomenon present during SiGe deposition between Si/oxide/poly film will cause the 
poor poly sheet resistance connected with base electrode. This patent presents a 
methodology fo r dispentinlDl^Uffip during SiGe deposition between 

Si/oxide/poly_fi!m ^ tem peratur e adjustment^khout changing siue/ts "profile. 

• MAIN POINTS OF Cl3uNTTt^EA^ W QM^k&l MsSIlE^) ~ 

v In order to improve discontinuity^ between Si/oxide/poly film by 

temperature adjustment without changing SiGe/B profile, we only adjust the process 
temperature of seed layer, and keep the temperature of SiGe and cap deposition the same 
as standard recipe. That could gain two following advantages: 

1. The discontinuity of seed layer was improved by process temperature adjustment. 

2. The SiGe/B profile will not be changed because the process temperature of SiGe and 
cap deposition keep the same. 

^ PROBLEM SOLVED OR IMPROVEMEN TS OBTAINED BY THIS INVENTION (PLEASE LIST ITEM BY 
ITEM) 

Discontinuity present during SiGe deposition between Si/oxide/poly film by temperature 
adjustment is improved but without changing SiGe/B profile 

• KEYWORD SEARCH FOR PATENT/LITERATURES 

Discontinuity, temperature, SiGe 

• PATENT/ LITERATURES SEARCH RESULT (PLEASE SPECIFY SIMILAR PATENT NO. AND 
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LITERATURE CITATION ) 

None 

9 DETAIL DESCRIPTION OF INVENTION 



The discontinuity phenomenon present during SiGe deposition between Si/oxide/poly 
film will cause the poor poly sheet resistance connected with base electrode. Figure 1 and 
Figure 2(See attached) shows the discontinuity phenomenon with top view and cross 
section view during SiGe deposition between Si/oxide/poly film. This patent presents the 
mothodology that only adjust the process temperature of seed layer, and keep the 
temperature of SiGe and cap deposition the same with standard recipe. 
The results were shown in Figure 3 and Figure 4 (See attached) . That could gain two 
following advantages: 

1 .The discontinuity of seed layer was improved by process temperature adjustment. 
2.The SiGe/B profile will not be changed due to the process temperature of SiGe and cap 
deposition keep the same. 
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